The complications arising from radiation on the -cornea and conjunctiva may be grouped under two headings, telangiectasia, and loss of glandular tissue with metaplasia of the involved conjunctiva.
Lid Conjunctiva
The treatment of a lid tumour is probably the -commonest reason for radiation to be applied in close proximity to the globe, classically for a rodent ulcer. Nowadays, those cases of lid necrosis with tissue loss and symblepharon *(Duke-Elder 1954) do not occur, as the dose of radiation is strictly controlled, but the lid receives a tumour lethal dose throughout its thickness. Thus, the smooth, well-lubricated conjunctiva on the back of the lid may show permanent changes -after the initial reaction has settled. Telangiectasia ofthe conjunctival vessels occurs and is of no significance when localized. However, local loss of glandular tissue and metaplasia of the involved conjunctiva appear on the conjunctival surface of the lid as a well-defined, rather heaped-up, .crumbling white lesion usually lying adjacent to the lid margin; the tarsal plate around being -apparently devoid of all the meibomian and other glands. These lesions, termed keratin plaques . (Lederman 1957) , are found in the lower lid because the basal cell carcinoma is more common there and, when small, give no symptoms. When larger, and situated in the centre of the lid, they may produce all the signs of a chronically irritated eye as the plaque may rub against the -cornea producing a marked degree of staining, -particularly with Bengal rose.
Bulbar Conjunctiva and Cornea The changes described above may be seen in the conjunctiva covering the globe when this structure has been deliberately irradiated for, say, treatment of cancer of the paranasal sinuses or, rarely, for a cancerous melanosis of the conjunctiva itself. If the telangiectasia is localized to one quadrant of the globe it is of no significance, but when generalized it may be associated with a secondary open angle glaucoma and is seen after conventional X-rays, cobalt beam therapy and even after large doses of , radiation. The glaucoma has all the stigmata of chronic simple glaucoma in that the pressure seems to run at about 35-40 mmHg with an increasing pallor of the optic disc and field changes with a wide open, apparently normal angle. Some cases may require surgery.
The other of the two basic changes may be seen involving the bulbar conjunctiva and it may be relatively minor, as in those cases where the lacrimal gland has been unintentionally irradiated for the treatment of a skin neoplasm of the upper lid, particularly in the outer half. Such cases may show a 'dry eye' to a greater or lesser degree, depending on how much lacrimal function is remaining. This relatively minor syndrome of a dry eye can be immensely aggravated when the whole of the orbit is being irradiated for a tumour of the paranasal sinuses. Such cases show not only telangiectasia, but the whole of the conjunctival sac may be replaced by irregular, white crumbly lesionsin fact a gross form of the keratin plaques already described. The Schirmer's test for lacrimal secretion may be unrecordable. In addition, such cases show a facet of post-radiation complication which does not fit into the two basic concepts of telangiectasia and loss of glandular tissue. This complication is corneal ulceration. These ulcers are characteristically indolent, involving the greater thickness of the cornea; they may be central or marginalthe latter being local or circumferentialand again may follow X-ray or P radiation. They may also occur without the presence of a dry eye. There is 12 only one other corneal condition which need be mentioned and this is an apparently rare type of dystrophic change occurring after [3 radiation: it is characterized by epithelial and stromal cedema with a marked loss of corneal sensation. These corneal changes occur in the absence of increased pressure and are presumably due to a loss of anatomical or physiological integrity of Descemet's membrane.
Osteo-odonto-keratoprosthesis [Abridged] by T A Casey Mch (Department ofOphthalmology, Westminster Hospital, London)
There are a number of conditions in which keratoplasty is almost invariably a failure, as the graft rapidly becomes vascularized and opaque. These include pemphigus, severe chemical burns and bullous keratopathy in aphakia.
In order to try and maintain a clear window in such heavily vascularized corneas, various types of intracorneal acrylic implants have been devised, but most of these have later been extruded. Strampelli (1963) suggested an ingenious and very logical method. He had noted that guttapercha will remain in the root canal of a tooth indefinitely, but will be rejected if implanted into soft tissues. So it would seem probable that if a plastic acrylic implant could be held in a piece of the patient's tooth and bone, and the whole placed in a corneal envelope, the tooth and bone would form an autograft picture-frame for the acrylic, and so prevent its extrusion.
Briefly, Strampelli sacrifices three teeth. An upper canine with some surrounding bone is removed. Cross-sections of tooth and bone, about 1 mm in thickness, are cut and the small portion of root canal so obtained is enlarged to receive the plastic implant, which is cemented into place with dental cement.
We have made some modifications to this technique.
First, the whole tooth is not removed. A generous apicectomy is made on an upper canine, taking half the root without damaging the adjacent teeth. The remaining part of the tooth is root-filled in the normal way, and the cavity will of course be filled by regeneration of bone in the ensuing weeks. Thin cross-sections are then cut, producing discs about 0 5 to 1 mm in thickness. This is easily accomplished with the use of a diamond disc rotating at a high speed under a saline spray. The block of tissue is held in a pair of Spencer Wells forceps or a small vice. Care is taken not to complete the section, the last piece of bone being cut with a knife as otherwise the section is likely to be lost.
The root canal is gradually enlarged with a burr, rotated by hand, until it is just large enough to accept the cylinder of acrylic, 2 mm in diameter; a very close fit is sought, so as to avoid using dental cement, which may act as an irritant.
The fitting of the lens into the disc of tissue has to be carried out on a small anvil with a depression in the centre to accommodate the lens, as the latter projects down below the lower surface of the disc of tissue.
Pre-operative estimates have been made of the corneal thickness, as this determines the length of the acrylic and the amount of lenticulus that must project anteriorly and posteriorly.
It is fundamental that 0-2 mm should project in front of the epithelium and posterior to the endothelium; otherwise these membranes would grow over the acrylic.
We did the first of these operations six months ago, on a 27-year-old West Indian patient who had had a keratitis in 1949. He had four unsuccessful corneal grafts, and in May 1965 presented with a secondary glaucoma of undetermined oetiology. The tension was controlled by penetrating cyclodiathermy. His pre-operative vision was perception of light in the temporal field, and postoperatively it was hand movements in thetemporal field.
The corneal part of the operation followed Strampelli's technique, where he dissects a central 2 mm lamellar graft and then performs an intralamellar dissection. It is easy to traumatize the edge of the graft, so that it is better to commence the lamellar separation near the limbus and, when this is complete, to remove a fullthickness disc 2 mm in diameter from the centre of the cornea. The disc of tooth and bone containing the acrylic lenticulus is then gently inserted until the lenticulus engages in the corneal opening. Since the eye is soft at this stage, the anterior surface of the acrylic may be flush with the front of the cornea, but it usually projects to the desired 0-2 mm when the intraocular pressure rises.
The limbal incision is sutured in the normal way. Two weeks later the eye is quiet and it is easy to identify the acrylic, tooth and surrounding bone (Fig 1) .
A second patient who had a similar type of operation had been blind from birth due to con-
